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Abstract 
Twenty children with autism (4 to 9 years 6-month-old) participated in this study. All the participants tested with Developmental 
Test of Visual Perception: Second Edition, Motor Imitation Assessment, unstructured Motor Imitation Assessment and School 
Functional Assessment (SFA). The result revealed that school function of autistic children has a significant relationship with their 
visual perception and imitation performance. About fifteen components of SFA had relationship with visual perception subtest in 
Motor Reduced Visual Perceptions (visual motor integration r = 0.462) and for the imitation task (unstructured gesture imitation r 
= 0.472 and unstructured object imitation r = 0. 559). 
© 2015 The Authors.Published by Elsevier Ltd. 
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1. Introduction 
Autism have differences in the sensory, visual perception, gross-motor and imitation (Smith, 1994; Provost, 
Heirnerl, & Lopez, 2007; Volker, Lopata, Vujnovic, et al., 2010; Novales, 2006; Rogers et al., 1991; Frith, 1970; 
Milne, Griffiths, Buckley, & Scope, 2009; Ming, Brimacombe, & Wagner,   2007). Developing a children’s activity 
on school tasks may optimistically affect interest, self-confident, and decrease motivation and abnormal behaviors 
(MacDonald, 2010). Academic need for the children with autism is very important because it reduces the abnormal 
behavior. Whitby et al., 2009 stated that the academic commitment of children with autism can reduce the behavior 
problem in the classroom. Autism is a neurodevelopment disorder has the impairment of social, communication and 
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behavior patterns (DSM IV, 1994). Children with autism also have a deficit in imitation (Smith, 1994). The 
imitation deficit may affect symbolic thinking, emotion-sharing, and share attention in autism (Rogers et al., 1991). 
The researcher also suggested that deficit in mirror neuron system in autism. This mirror neuron is mainly 
responsible for imitation, social relation and emotional response (Williams et al., 2001). Autism shows significant 
deficits in various types of imitation such as object, body (Stone et al., 1997; DeMyer et al., 1972; Stone et al., 
1997b), vocal (Sigman et al., 1984), pantomime (Rogers et al., 1996) and gestural (Curcio, 1978; Sigman et al., 
1984;).  Imitation impairment has not only been associated with autism but also with deficits in Visual perspective 
taking (VPT) visual perception and visual dysfunction (Yu, Su & Chan, 2011; Milne & Griffiths, 2007). 
The visual perception dysfunction affects the school function skills in autism especially in handwriting, reading, 
fixation with the object and maintaining eye contact. For example, the autistic children mostly perform spinning 
wheels of toys car or preoccupy in imagination world (Milne & Griffiths, 2007). School functional performance is 
needed to the children because it is one of most important function to develop the new learning behavior. The 
researcher reported in cognitive psychology literature; children with autism are in unusual cognitive style (Mottron 
et al., 2006) and sensory patterns (Hazreena, 2012). According to Steven Dakin, 2005 stated that abnormalities in 
the superior performance of a visual task of the superior temporal sulcus (STS) that may provide a connection 
between visual perceptual and socio-cognitive deficit with autism. The visual search, visual attention, learning high 
confused pattern, drawing,  visual processing and postural hypoactive deficit occurred due to abnormalities of STS 
in autism (Gepner et al., 1995; Plaisted et al., 1998 b; Mottron and Belleville, 1993; Plaisted et al., 1998 ; O’Riordan 
et al.,2001;). Based on the early studies reported that foundation of visual perception and imitation linked to school 
performance of autism, but limited studies conducted in this area (Milne & Griffiths, 2007; Nurul et al., 2014).  
The occurrence of visual impairment in autism was greater than the normal children (Kaplan et al., 1999). 
Analysis of eye gaze is a primary skill for social-perceptual but it's badly impaired in autism (Losh&Piven, 2007). A 
recent study examined the visual perception task (VPT), and imitation has impaired in children with autism. The 
findings suggest a problem in coordinating the perspective of self and others underlies both the imitation and visual 
perception in autism (Yeu Yu et al., 2011). The children with autism were difficult to understand the demonstrator 
performance. Thus, the child may be difficult to imitate and learn fundamental skills.  
The school psychologists reported that autism have difficulty in regular classroom demands and visual 
instructions (Mayes & Calhoun, 2007; Landry, Mitchell, &Burack, 2009). Visual perception deficit plays an 
important role for imitation deficit. The visual perception and imitation linked with a school function. There is 
evidence that fundamental visual function may affect the functional performance in autism, but limited studies 
conducted on the specific deficit affect the visual perception that related to school performance (Milne & Griffiths, 
2007).  Many studies conducted on the relationship between visual perception and imitation among autism, but early 
studies were neglected to identify the relationship between visual perception and imitation in the school function. 
The school function is the one of the most important function of learning basic and also new skills. The school-
related occupational performance deficit affects the everyday education tasks and quality of life of the children 
(Law, Missiuna, Pollock, & Stewart, 2001). 
The early research stated that a motor, social, cognitive and attention are the important factors of school-
functional performance with neurodevelopment disabilities (Leung et al., 2011). For finding the social and school 
function the assessment used was Vineland Adaptive Behavior Scales (Wu, Chang, Lu, & Chiu, 2004) and the 
School Function Assessment (SFA; Coster et al., 1998). Another study identified the relationship between school 
function and with both sensory processing disorder and cognitive function (Zingerevich& La Vesser, 2009).  An 
early study used to Developmental Test of Visual Perception, 2nd Edition (DTVP-2) assessment for the visual 
perception in autism (Lee, 2013; Marlie, 2012) but not related to school- functional performance. None of the 
studies identified relationship between school functioning skill that related to imitation and visual perception in 
autism.  Therefore, the purposes this study is aimed to examine the significant relationship between visual 
perception and imitation in the school function among autism. 
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2. Methodology  
2.1. Study design 
The current study used correlational design methods to determine the relationship between visual perception and 
imitation in the school function among autism. The study got institutional review board approval at University 
Technology MARA.  
2.2. Participants 
Twenty children with autism participated in the study. All participants fulfilled the inclusion and exclusion 
criterion, and they included in the study. In inclusion criteria, the children with autism parents were agreed to 
participate in this study with written consent letter. The children age range between 4 to 9 years 6-month-old. The 
child psychologist was used DSM-IV diagnose criteria for diagnosis of autism (American Psychiatric Association, 
2000). Participants must have sufficient cognition skill to allow them to follow simple verbal commands and 
instructions during tests. The mild autistic children included based on Childhood Autism Rating Scale (CARS) 
(Schopler et al., 1980). IQ level must have mild and above the mild level of Stanford-Binet Intelligence Scale based 
on psychologist report (Mc Nemar& Quinn 1942; Terman et al.,1960).  The participants must attend the school, 
ability to copy the basic geometric designs and ability to understand simple instruction. The participants have a low 
visual, visual disease, multiple diagnoses, and neurological deficit excluded from the study.  This research 
conducted in the Occupational Therapy Department, Hospital USM and Special school at Kelantan, Malaysia. 
2.3. Instruments 
Four assessments used in this study such as Developmental Test of Visual Perception: Second Edition (DTVP-2), 
Motor imitation assessment (MIS), Unstructured Motor Imitation Assessment (UIA) and School Functional 
Assessment (SFA). 
“The Developmental Test of Visual Perception, 2nd Edition (DTVP-2) is an assessment evaluation, to measure 
visual perception for children ages range from four to ten years with cognition, learning, and physical disabilities. 
Visual perception test consist of two categories of subtest Motor-reduced visual perception & visual-motor 
integration. These two categories of 7 components they are (1) eye-hand coordination, (2) coping, (3) figure-ground, 
spatial relationship, (4) form constancy (5) visual closure, (6) visual-motor speed, and (7) position in space. The 
scoring in theses area used by quotients. It has good test-retest reliability scores was 0.71 and 0.86, and a composite 
score was 0.89 and 0.93 (Hammill et al., 1993)”. 
 “The MIS was used to determine a motor, object, symbolic, facial and body context imitation. The scores ranged 
from 0 to 32. The reliability of Cronbach’s alpha was .90, representing good internal consistency (Stone et al., 1997; 
Stone et al., 1997b; Ingersoll, 2010)”.    
“The UIA was used to determine vocal, spontaneous and social interactive context of imitation. It consists of two 
parts, gestures imitation assessment and object imitation assessment. It included ten objects and 10 gesture imitation 
tasks. The scores ranged from 0-40. The reliability of Cronbach’s alpha score was .66, representing moderate of 
internal consistency” (Stone et al., 1997; Stone et al., 1997b; Ingersoll, 2010).  
“The SFA are used to measure a school performance for autism (Coster et al., 1998). The researcher was asked 
the school teachers to information on the participant’s school performance in SFA. The SFA includes three major 
parts: Part 1 is participation, assess the student participate in different six settings in a school environment. Part II is 
task support, assesses the amount of assistance and adaptations (modifications) during functional tasks (e.g., 
understand the simple instructions). Part III is activity performance, assesses a student’s functional performance in 
physical and mental. All the items of each domain measured by Likert scale; lower score denoted low development, 
and high score denoted high development. Every part score are summed to obtain a raw score and then it convert 
into the composite criterion score. Finally, the criterion cut-off scores are used for comparison with individual 
domain to assess the student’s level of performance.  All the items assessed by the teacher on the observation of the 
student performance in the classroom setting. The SFA standardized for more than 300 students with different 
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disabilities. It has good reliability (rs> .82–.98) and inter-rater reliability (Coster et al. 1998; Davies et al., 2004; 
Hwang et al., 2002). It also adequate content and construct validity tested with different studies (Coster et., 1998; 
Hwang et al. 2002)’’. 
2.4. Procedure 
Ethical approval was obtained prior to the study. We got permission from Hospital Director and Head of 
Occupational Therapy Department at Hospital USM and special school to conduct this study. The written concern 
letter obtained from the parents of participant children with autism. Twenty participants were selected based on 
screening criteria. The children were tested separately in a silence room at Occupational Therapy Department. All 
the participants tested Developmental Test of Visual Perception: Second Edition (DTVP-2), Motor Imitation 
Assessment, and unstructured Motor Imitation Assessment, according to standard procedure. Based on the teacher 
report School Functional Assessment (SFA) was conducted at the participant school sitting. 
2.5.  Data analysis 
A Simple linear regressionanalysis was used to determine the relationship between visual perception and 
imitation in school functional among autismby using SPSS 18 version and set significance level of alpha was p< 
0.01. 
3. Results 
Table 1.Distribution of demographic data. 
Characteristics  N (20) 
Male 11 
Female 9 
Age range  4 to 9 years 6-month 
 
The total number of the sample participated in this study was 20 children with autism 11 male and nine females 
with age range of 4 to 9 years 6-month-old. 
Table 2.Relationship between imitation and visual perception in a school function.  
 Unstructured 
Gesture 
(Pearson  
Correlation, 
Sig 2 – tailed) 
Unstructured 
object 
(Pearson  
Correlation, 
Sig 2 – 
tailed) 
Structured 
Motor 
Imitation 
(Pearson  
Correlation, 
Sig 2 – 
tailed) 
General 
Visual 
Perception 
(Pearson  
Correlation, 
Sig 2 – tailed) 
Motor-
reduced 
Visual 
Perception 
(Pearson  
Correlation, 
Sig 2 – 
tailed) 
Visual-Motor 
Integration (Pearson  
Correlation, Sig 2 – 
tailed) 
Part II 
 Physical Task-
assistance 
 
0.085, 0.722 
 
0.036, 0.881 
 
0.000, 1.000 
 
0.448*, 0.047 
 
0.536*, 
0.015 
 
0.277, 0.237 
Physical Task-
adaptations 
0.183, 0.440 0.054, 0.822 0.019, 0.936 0.246, 0.296 0.330, 
0.156 
0.107, 0.652 
Cognitive/behavi
oral Task-
assistance 
0.472*, 0.036 0.559*, 
0.010 
0.326, 0.161 0.165, 0.487 0.260, 
0.268 
0.444, 0.855 
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Table 2.Indicates that the relationship between visual perception and imitation in school functions among autism. 
The result shown there was a significant (p<0.01), good correlation (r = 0.611) between Manipulation with 
Cognitive/behavi
oral Task-
adaptation 
 
0.256, 0.276 0.142, 0.551 0.081, 0.734 0.154, 0.518 0.183, 
0.441 
0.063, 0.792 
Part III 
Travel 
 
0.159, 0.502 
 
0.059, 0.805 
 
0.285, 0.223 
 
0.383, 0.096 
 
0.467*, 
0.038 
 
0.220, 0.350 
Maintaining and 
changing 
positions 
0.069, 0.772 0.203, 0.390 0.327, 0.160 0.421, 0.064 0.456*, 
0.043 
0.316, 0.174 
Recreational 
movement 
0.010, 0.965 0.085, 0.720 0.200, 0.399 0.468*, 0.038 0.531*, 
0.016 
0.321, 0.168 
Manipulation 
with movement 
0.002, 0.993 0.106, 0.655 0.209, 0.377 0.521*, 0.018 0.611**, 
0.004 
0.332, 0.153 
Using materials 0.256, 0.276 0.066, 0.783 0.241, 0.306 0.414, 0.070 0.489*, 
0.029 
0.272, 0.247 
Setup and 
cleanup 
0.064, 0.789 0.079, 0.740 0.328, 0.158 0.423, 0.063 0.545*, 
0.013 
0.209, 0.337 
Eating and 
drinking 
0.087, 0.717 0.082, 0.732 0.358, 0.121 0.307, 0.187 0.452*, 
0.046 
0.098, 0.682 
Hygiene 0.045, 0.852 0.000, 0.999 0.018, 0.940 0.324, 0.163 0.501*, 
0.024 
0.075, 0.754 
Clothing 
management 
0.066, 0.782 0.051, 0.830 0.188, 0.426 0.286, 0.224 0.478*, 
0.033 
0.021, 0.930 
Up/down stairs 0.155, 0.582 0.260, 0.350 0.235, 0.399 0.264, 0.341 0.328, 
0.233 
0.163, 0.562 
Written work 0.318, 0.171 0.159, 0.503 0.088, 0.713 0.379, 0.100 0.423, 
0.063 
0.286, 0.222 
Functional 
communication 
0.325, 0.162 0.160, 0.500 0.080, 0.737 0.561*, 0.010 0.649**,0.0
02 
0.382, 0.097 
Memory and 
understanding 
0.306, 0.190 0.448*, 
0.048 
0.324, 0.163 0.094, 0.694 0.172, 
0.468 
0.013, 0.962 
Following social 
conventions 
0.267, 0.256 0.168, 0.478 0.253, 0.281 0.535*, 0.015 0.595**, 
0.006 
0.381, 0.098 
Compliance with 
adult directives 
and school rules 
0.301, 0.198 0.377, 0.101 0.235, 0.318 0.282, 0.228 0.436, 
0.055 
0.070 0.768 
Task behavior/ 
completion 
0.192, 0.416 0.062, 0.794 0.203, 0.391 0.418, 0.066 0.464*, 
0.039 
0.320, 0.169 
Positive 
interaction 
0.463*, 0.040 0.128, 0.591 0.043, 0.858 0.457*, 0.043 0.444*, 
0.050 
0.425, 0.062 
Behavior 
regulation 
0.138, 0.562 0.049, 0.837 0.291, 0.213 0.380, 0.098 0.442, 
0.051 
0.247, 0.295 
Personal care 
awareness 
0.104, 0.662 0.088, 0.711 0.056, 0.813 0.647**,0.002 0.721*, 
0.000 
0.462*, 0.040 
Safety 0.104, 0.663 0.073, 0.761 0.127, 0.594 0.254, 0.279 0.324, 
0.163 
0.146, 0.040 
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Movement and Motor-reduced Visual Perception, Functional Communication and Motor-reduced Visual Perception 
(r = 0.649), Following Social Conventions and Motor-reduced Visual Perception (r = 0.595) as well as Personal 
Care Awareness and General Visual Perception (r =0.647). There were a significant (p<0.05), Good correlation 
between Physical-Task Assistance and Motor-reduced Visual Perception (r = 0.536), Cognitive/Behavioral Task-
Assistance and Unstructured Object (r = 0.559), Recreational Movement and Motor-reduced Visual Perception (r = 
0.531), Manipulation with Movement and General Visual Perception (r = 0.521), Setup and Cleanup and Motor-
reduced Visual Perception (0.545), Hygiene and Motor-reduced Visual Perception (r = 0.501), Functional 
Communication and General Visual Perception (r = 0.561), Following Social Conventions and General Visual 
Perception (0.535) as well as Personal Care Awareness and Motor-reduced Visual Perception (r = 0.721). The table 
also showed that a significant (p<0.05) between Physical Task-Assistance and General Visual Perception (r = 
0.448), Cognitive/Behavioral Task-assistance and Unstructured Gesture (r = 0.472), Travel and Motor-reduced 
Visual Perception (r = 0.467), maintaining and Changing Positions and Motor-reduced Visual Perception (0.456), 
Recreational Movement and General Visual Perception (r = 0.468), Using Materials and Motor-reduced Visual 
Perception (r = 0.489), Eating and Drinking and Motor-reduced Visual Perception (0.452), Clothing Management 
and Motor-reduced Visual Perception (r = 0.478), Memory and Understanding and Unstructured Object (r = 0.448), 
Task Behavior/Completion and Motor-reduced Visual Perception (r = 0.464), positive Interaction and Unstructured 
Gesture (r = 0.463), Positive Interaction and General Visual Perception (r = 0.457), Positive Interaction and Motor-
reduced Visual Perception (r =0.444) as well as Personal Care Awareness and Visual Motor Integration (r = 0.462). 
Therefore, the result shows there is a strong relationship between imitations, visual perception in a school function 
in autism especially the Motor-reduced Visual Perception subtest and Unstructured Gesture & object imitation.  
4. Discussion 
This study aimed to determine the relationship between visual perception and imitation in school functions 
among autism. Table 2 indicate about fifteen components of SFA have the relationship with visual perception test 
consist of two categories of subtest Motor-reduced visual perception & visual-motor integration. These two 
categories have seven components they are eye-hand coordination, coping, and position in space, figure-ground, 
spatial relationship, visual closure, visual-motor speed, and form constancy. The Motor Reduced Visual Perceptions 
shows with good correlations significant ranged from 0.51 to 0.75 and fair correlation significant ranged from 0.26 
to 0.50 with SFA. Only one component of SFA (personal care awareness) had a relationship with Visual Motor 
Integration with fair correlation significant of 0.462. Unstructured Gesture Imitation is positively fair correlate with 
Cognitive/behavioral Task-assistance as well as Positive interaction with the value of 0.472. Unstructured Object 
Imitation had good positive correlated with Cognitive/behavioral Task-assistance with the value of 0.559 and fairly 
correlated with Memory and understanding with the value of 0.448. The fairly correlated of motor imitation and 
visual perception towards SFA might be due to decreasing in socialization skills. The current study found that 
school functional of autistic children had a significant relationship with their visual perception and imitation 
performance especially in the Motor-reduced Visual Perception subtest in the DTVP – 2nd editions and 
Unstructured Gesture & object imitation. A review shows many studies have related imitation skills with other 
components such as cognitive, languages, and social skills (Vivanti et al., 2008) but not in actual school functional 
and performance. This is important as to determine the functional performance in academic and social aspects of the 
school. School function is important in terms of participation in every school activities (Case-Smith, 2010; Case-
Smith, 2010b). Early study also mentioned that autistic children might have other problems rather than cognitive, 
perceptual, imitation, and socialization skills (Case-Smith, 2010; Case-Smith, 2010b).  Those problems should be 
addressed to understand more towards the possibilities of identifying the better solution for them (Case-Smith & O’ 
Brien, 2010). Also, a suggestion have been made to emphasize more on capabilities on functioning of Autistic 
children and other developmental disabilities especially with daily living activities, productivity activities, sleep and 
leisure involvement (Law, 2006; Jayachandran, 2013). Thus, selection of SFA is to identify the performance of 
autistic children in the school and the best way to assess the functional abilities. The most related factor that affects 
the school function was visual perception, as mentioned by school teachers because the visual perception in more 
needed of the child to perform the drawing, attention, reading and others.   
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There were several limitations that have identified in this study. Firstly, the size of sampling of autism was 
relatively small. For future study is needed to replication with large sample size to confirm the current findings. The 
second limitation identified is that some of the assessment used such as Children Autism Rating Scale (CARS), and 
School Functional Assessment (SFA) that completed by the parent is only in English version. There is no translation 
version in the Malay language; this can cause confusion to parents to reply to the assessment questions. Parents are 
not all experts and using the English language in their life. Thus, this may affect them in understanding the questions 
precisely. Another limitation was, in DTVP assessment; it takes too long to complete that assessment. So long time 
of assessment tool disrupted the attention and concentration of participants to complete the task given. Future 
research needs to replace the DTVP with other Visual Perception Test that requires the short duration period to gain 
participant's concentration. This study not identified the predictor factor that affect the school function skill related 
with visual perception and imitation. Future research needed to examine the predictor factor that affect the school 
function skill related with visual perception and imitation. A recent pilot study created new intervention on visual 
perception and imitation; it showed significant improvement in children with autism (Nurul, 2014). Furthermore, the 
studies need to focus imitation and visual perception intervention for school-functional skill among autism. 
5. Conclusions  
The current study concluded that school functional of autistic children has a significant relationship with visual 
perception and imitation performance especially the Motor-reduced Visual Perception subtest, unstructured gesture 
& object imitation. This study indicates that the poor performance of school-functional tasks related to the deficit in 
visual perception and the imitation skill among autism. Therefore, it is important to understand that basic visual 
perception and imitation deficit have linked to functional task performance such academic and social functions. 
Future research needed to examine the school function skill related with visual perception and an imitation 
intervention among autism. 
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